CLAIMS 

1 . A semiconductor wafer cleaning formulation for us in semiconductor 
fabrication comprising following components: 

maleic acid, and 
ethylene urea. 

2. The cleaning formulation according to claim 1 , wherein the fomiulation Is an 
aqueous solution. 

3. The cleaning formulation according to claim 2, comprising 
1 -9% by weight of maleic acid ; and 

1-20% by weight of ethylene urea. 

4. The cleaning fomiulation according to claim 2, further comprising 
at least one organic carboxylrc add except materc actd, and 

at least one organic amine except ethylene urea. 

5. The cleaning formulation according to dalm 4, comprising 
1-9% by weight of maleic acid; 

1 -20% by weight of ethylene urea; 

1-20% by weight of at least one organic carboxylic acid except maleic acid; 
1-50% by weight of at least one organic amine except ethylene urea; and 
20-70% by weight of water. 

6. The cleaning formulation according to claim 4, wherein the organic carboxylic 
acid is selected from the group consisting of: 

formic acid (FA), 
acetic acid (AA), and 
propionic acid (PA). 

7. The deaning formulation according to claim 4, wherein the organic amine is 
selected from the group consisting of: 

hydroxyethylprperazine (HEP), 
hydroxypropylpiperazine (HPP), 
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amfnoethylpiperazine (AEP), 

aminopropylpip razln (APP), 

hydroxyethylmorpholine (HEM), 
j hydroxypropylmorpholine (HPM), 

I aminoethylmorpholfne (AEM), 

aminopropyimorpholihe (APM), 
\ triethanolamtne (TEA), 

' pentamettiyidiethylenetriamine (PMDETA). 

dimethylamlnoethoxyethanol (DMAEE), 

aminoethoxyethanol (AEE), 

trimethylaminoethytethanolamlne (TMAEEA), 

trimethylamlnopropylethanolamine (TMAPEA), 

N-(2>cyanoethyl)ethylenediamIne (CEEDA). and 

N-(2-cyanopropyl)ethylenediamln6 (CPEDA). 

8. The cleaning formulation according to claim 4, further comprising at ieast one 
selected from the group consisting of. 
an organic solvent, 

a chelating agent» and ^ 
a surfactant 

g. The cleaning fomiulation according to daim 8, wherein the organic solvent* 
the chelating agent and the surfactant are contained in an amount by weight of 1-20%, 
0.01-5% and 0.01-0.2%, respectiveiy. 

10. The cleaning fomiuiation according to claim 8, wherein the organic solvent is 
selected from the group consi$tir>g of: 

1 ,4-butanediol (1 ,4-BD). 

1 .3-butanedioI (1 ,3-BD), 

ethylene glycol (EG), 

propylene glycol (PG), 

N-methytpyrorldone(NMP), 

r-butyrolactone (6BL). 

propylene glycol monomethylether (PGME), and 
propylene glycol monomethylether acetate (PGMEA). 
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1 1 . The cleaning fomnulation according to claim 8, wherein the chelating agent is 
selected from the group consisting of. 

ascorbic add, 
gluconic add, 
mannitol, 
sorbitol, and 
boric acid. 

12. The deaning fomiuiatlon according to claim 8, wherein the surfactant is 
selected from the group consisting of: 

(CI -CIO) alkyl glucosides. 

13. A method for deaning a wafer comprising: 

cleaning tlie wafer by using a chemical fomiulation induding the following 

components: 

maleicadd, and 
ethylene urea. 

14. The method according to dahn 13, wherein the fomiuiatlon is an aqueous 
solution. 

15. The method according to claim 14, wherein frie fomnulation comprises 
1 -9% by we^ht of maleic add; and 

1-20% by weight of ethylene urea. 

16. The method according to dalm 14. wherein the formulation further comprises: 
at least one organic carboxylic add except maleic acid, and 

at least one organic amine except ethylene urea. 

17. The method according to claim 16, wherein the formulation comprises: 
1-9% by weight of maleic add; 

1-20% by weight of ethylene urea; 

1-20% by weight of at least one organic carboxylic acid except maleic add; 
1-50% by weight of at least one organic amine except ethylene urea; and 
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20-70% by weight of water. 



18. The method according to daim 16, wherein the organic carboxylic add is 
selected from the group consisting of: 

formic acid (FA), 
acetic acid (AA), and 
propionic add (PA). 

19. The method according to claim 16, wherein the organic amine is selected 
from the group consisting of: 

hydroxyethylpiperazine (HEP), 
hydroxypropylpiperazine (HPP), 
aminoeth^plperazine (AEP), 
aminopropyipiperazine (APP). 
hydroxyethylmorpholine (HEM), 
hydroxypropylmorpholine (HPM), 
aminoethylmorpholine (AEM), 
aminopropylmorphollne (APM), 
triethanolamine (TEA), 
pentamethyldiethylenetriamlne (PMDETA). 
dimethylaminoethoxyethanol (DMAEE), 
aminoethoxyethanol (AEE), 
trimethyiaminoethylethanolamine (TMAEEA), 
trlmethylamirwpropylethanolamine (TMAPEA), 
N-(2-cyanoethyl)ethylenedlamine (CEEDA), and 
N-(2-cyanopropyl)ethylenediamlne (CEEDA). 

20. The method according to daim 16. wherein the fomiulation further comprises 
at least one selected from the group consisting oft 

an organic solvent, 
a chelating agent, and 
a surfactant. 



21 , The method according to claim 20. wherein the organic solvent, the chelating 
agent and the surfactant are contained In an amount by weight of 1-20%, 
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0.01-5% and 0.01-0.2%» iBspectively. 

22. The method according to claim 20, wherein th organic solv nt is set cted 
from the group consisting of: 

1,4-butanedioi(1.4-BD), 
1,3-butanediol (1,3-BD). 
ethylene glycol (EG), 
propylene glycol (PQ), 
NMP. 

r-butyrolactone (GBL), 
PGME, and 
PGMEA. 

23. The method according to daim 20, wherein the chelating agent is selected 
from the group consisting of: 

ascorbic acid, 
gluconic acid, 
mannKol, 
sorbitol, and 
boric acid. 

24. The method according to daim 20, wherein the surfactant is selected from the 
group consisting of: 

(C1-C1 0) alkyi glucosides. 

25. The method according to daim 13, wherein the deaning is earned out after a 
following process: 

(i) making via hole with etching and ashing process; 

(ii) making trench with etching and ashing process; 
on) punching of etch stopper layer or 

(Iv) CMP process after Cu deposition. 
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